The role of forkhead box A2 to restrict androgen-regulated gene expression of lipocalin 5 in the mouse epididymis.
Murine epididymal retinoic acid-binding protein [or lipocalin 5 (Lcn5)] is synthesized and secreted by the principal cells of the mouse middle/distal caput epididymidis. A 5-kb promoter fragment of the Lcn5 gene can dictate androgen-dependent and epididymis region-specific gene expression in transgenic mice. Here, we reported that the 1.8-kb Lcn5 promoter confers epididymis region-specific gene expression in transgenic mice. To decipher the mechanism that directs transcription, 14 chimeric constructs that sequentially removed 100 bp of 1.8-kb Lcn5 promoter were generated and transfected into epididymal cells and nonepididymal cells. Transient transfection analysis revealed that 1.3 kb promoter fragment gave the strongest response to androgens. Between the 1.2-kb to 1.3-kb region, two androgen receptor (AR) binding sites were identified. Adjacent to AR binding sites, a Foxa2 [Fox (Forkhead box) subclass A] binding site was confirmed by gel shift assay. Similar Foxa binding sites were also found on the promoters of human and rat Lcn5, indicating the Foxa binding site is conserved among species. We previously reported that among the three members of Foxa family, Foxa1 and Foxa3 were absent in the epididymis whereas Foxa2 was detected in epididymal principal cells. Here, we report that Foxa2 displays a region-specific expression pattern along the epididymis: no staining observed in initial segment, light staining in proximal caput, gradiently heavier staining in middle and distal caput, and strongest staining in corpus and cauda, regions with little or no expression of Lcn5. In transient transfection experiments, Foxa2 expression inhibits AR induction of the Lcn5 promoter, which is consistent with the lack of expression of Lcn5 in the corpus and cauda. We conclude that Foxa2 functions as a repressor that restricts AR regulation of Lcn5 to a segment-specific pattern in the epididymis.